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ABSTRACT 


The NASA test airplane, B-52B-008, was a carrier for drop tests of the 
shuttle booster recovery parachute system. The Drop Test Vehicle was 
built for the George C. Marshall Sparo Flight Center by Martin Marletta- 
Denver. Testing of the new parachute system was done at the NASA Hugh L. 
Dryden Flight Research Facility and the Naval Weapons Center China Lake 
Facility. 

The purpose of the test support by Boeing was to monitor the vertical loads 
on the pylon hooks. The hooks hold the Drop Test Vehicle to the B-52 pylon 
during drop test missions. The loads were monitored to assure the successful 
completion of the flight and the safety of the crew. 
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i. SUMMARY 

Full scale Solid Rocket Booster (SRB) parachute drop testing was conducted to 
' verify the SRB parachute deployment, and structural integrity. The NASA Test 
Airplane B-52B-008 was used again in the second series of tests to carry the 
Drop Test Vehicle (DTV) from Hugh L. Dryden Flight Research Facility (DFRF) 
to the drop site at China Lake Naval Air Station (NAS). Ground cameras at 
China Lake NAS would record the drop test sequence of events for later 
evaluation of new parachute system. This document presents the vertical loads 
on the forward and two aft hooks that attach the DTV to the pylon. The loads 
were recorded from start of taxi through the dropping of DTV. The loads are 
broken down into three conditions: 

>♦ 

1. Taxi (Includes ground turns) 

2. Takeoff 

3. Climb and Cruise (includes aircraft maneuvering). 

The recorders for the hook loads were stopped after the DTV was released. See 
Figure 1 for the sketch of the tested B-52B/DTV configuration. A sketch of 
the DTV is given in Figure 2. 

This NASA test program was under direction of the George C. Marshall Space 
Flight Center (MSFC) with DFRC. providing aircraft maintenance, flight crew and 
telemetry equipment to support the test effort. Martin Marietta-Denver provided 
the DTV including the appropriate»parachute system for the given test*. Boeing 
Military Airplane Company (BMAC) monitored the test to assure B-52B safety of 
flight. The BMAC effort was funded under NASA Contract Number NAS8-35Q16. 

Flights in support of the new SRB parachute, deployment and structural integrity 
were accomplished during the September 1983 through March 1985 time period. The 
first drop test was postponed due to failure of the two aft hooks while the 
airplane was being towed with the DTV attached to the pylon. Under a separate 
contract Boeing investigated the cause of failure of the aft hooks, also 
Boeing participated In proof tests of the forward hook. As a result of the 
proof tests, further restrictions were placed on the airplane. On the thirteenth 
drop test the parachute system failed. After Martin-Marietta- Denver corrected the 
problem* the extra drop test was scheduled as the. fourteenth test. 

Drop tests 7, 8, 9, and 10 had a 3-inch shim at the aft. hooks. The shim 
thickness was reduced to two inches for the last four tests. The gross weight 
at time of engine start remained in the 300,000 to 336,000 pound range. The 
ground winds were none to light except for the third drop test which had gust 
up to 20 miles per hour. Atmospheric turbulence varied from none to light 
for all flights, except for the fourteenth drop which were heavy around 40,000 
feet. 

The B-52B-008 carrier aircraft and the pylon still is in the same configuration 
as the previous tests. The r.adial clearance between the DTV and B-52 wing is 
3.00 and 1.59 inches for the three inch shim and two inch shim, respectively. 
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Restrictions established during the firlft series of tests still applied 
during this series of tasts with additional restrictions applied to the 
airplane as a result of the proof test of the forward hook. The previous 
restrictions are given in Reference 1, The additional restriction imposed, 
by NASA/DFRF are as follows; 

o Airspeed restriction of 230 KCAS or Mach .70, whichever is less. 

o Elevator Input'restrlction of 20 degrees per second and maximum 
deflection of plus or minus 10 degrees. 

o Smaller landing condition envelope which varies from 4.5 degrees 
pitch angle at zero feet per second sink rate to zero degree 
angle at 5.5 feet per second. 

The design envelope is given In Figure 3. As a result of the proof test on 
the forward hook, the limit load was reduced to 36.0 kips. 

In general the rescheduled drop test missions went as planned except the 
eleventh drop test which was aborted due to clouds over the drop stie. The 
eleventh drop test was rescheduled for the next day. On the fourth pass 
over the target area the DTV was dropped successfully the next day. On the 
thirteenth and last drop test the DTV was dropped successfully on the first 
pass over target area, but the parachute system failed. However, on the 
fourteenth drop test, which repeated the conditions of the thirteenth drop 
test, the parachute system worked successfully, Two changes were made 
between the thirteenth and fourteenth drop tests. One change is that the 
retrieval line and related hardware were deleted. The other change is not 
allowing the chute to inflate to second stage during very high dynamic 
pressure. 

The aft hook- failures and the proof test of the forward hook are discussed 
in a separate report (Reference 2). 
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FIGURE 1 

B-52B-008/DTV CONFIGURATION DESCRIPTION 











COM/W/Vr 




8 


TRUE AIRSPEED - 'KNOTS 
FIGURE 3 

B-52B/DTV CONFIGURATION 
DESIGN AIRSPEED ENVELOPE. 







2. DTV DROP TEST RESULTS 

DTV drop tests took place from September 1983 to March 1985, The B-52B-008 
Is stationed at NASA facility which Is located at Edwards Air Base. The DTV 
was dropped at China Lake NAS where ground cameras monitored the descent. The 
airplane gross weight varied from slightly over 300,000 pounds to less than 
336,000 'pounds. The DTV weight properties are given In Figure 4. 

Restrictions on the B-52B airplane for all drop test flights’ are given In 
Section 1 of this document. Vertical loads on all three hooks were monitored 
frr«, real time telemetered data. The maximum load on the fronk hook occurred 
on the aborted flight of eleventh drop test. This load of 25,500 pounds 
represented 71 percent of .limit proof test on the front hook. 

The summary of the results of the analyses that was. published In Reference 3 
is reprinted In Figure 5. A summary of the maximum loads of each hook per 
drop test In each of the four flight conditions is given In Figure 6 through 
8. On drop tests thirteen and fourteen the vertical loads on the two aft 
hooks were not monitored. In place of the two aft hooks, the drag and side 
forces on the left pin were monitored. The maximum drag force was 6 kips 
which occurred soon after the plane was airborne. The maximum side force was 
three kips which occurred during takeoff. Because of the greater restrictions 
imposed during the drop test flight, the loads on the pylon hooks were within 
predictions. The greater restrictions were a result of the proof test on the 
hooks. The four conditions are as follows: 

o Taxi {includes ground turns) 
o Takeoff 

o Climb and cruise {includes maneuvers) 
o Landing 

Location of the pylon hooks and pins are given in Figure 9. Vertical loads 
on pylon hooks are shown for the takeoff portion of the strip chart for 
Drop Test No. 12 in Figure 10. 
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REFERENCE TFD 66-431 

REFERENCE TFD 63-876 FIGURE 5 . 

RELATIVE CRITICALITY OF 8-52/REVISED DTV LOADS 
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FIGURE 10 

VERTICAL LOADS OH HOOKS DURING TAKEOFF 
FOR DROP TEST NO. 12 
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